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PCV ( % ) 4 4 30.75 0.917 0.4787 
2 4 27.50 4.33 1.0408 
1 4 38.75 2.917 0.8539 
2 32.00 32 4.0000 
Hb (g/100ml) 4 4 7.60 7.33E-02 0.1354 
2 4 6.97 0.136 0.1842 
1 4 8.77 4.25E-02 0.1030 
2 8.15 2.645 1.1500 
MCV ( m³ ) 4 4 0.000173 2.5E-11 0.0000 
2 4 0.0002 2.86E-09 0.0000 
1 4 0.000223 2.5E-11 0.0000 
2 0.00017 4.5E-10 0.0000 
MCH (pg) 4 4 0.000043 1.66E-12 0.0000 
2 4 0.000051 2.049E-0 0.0000 
1 4 0.00005 7.5E-12 0.0000 
2 0.000042 1.25E-11 0.0000 
MCHC ( % ) 4 4 24.71 0.147 0.1915 
2 4 25.40 0.445 0.3333 
1 4 22.66 0.289 0.2687 
2 25.41 0.344 0.4150 
WBC (/mm³) 4 4 9250.00 16666.67 64.549 
2 4 8400.00 951666.7 487.70 
1 4 9400.00 11666.67 54.001 
2 14000.00 6480000 1800.0 
RBC(1x106) 4 4 1.79 4.4403 0.0331 
2 4 1.66 1.68E-02 0.0648 
1 4 1.75 1.66E-02 0.0645 
2 2.30 2.00E02 0.1000 
Hetrocyte (%) 4 4 12.50 1.667 0.6454 
2 4 12.00 14 1.8708 
1 4 31.75 3.58 0.9468 
2 21.50 4.5 1.5000 
Neutrophil(%) 4 4 20.50* 1.667 0.6454 
2 4 35.50 * 6.33 1.2583 
1 4 9.00 7.33 1.3540 
2 3.00 2 1.0000 
Lymphocyte (%) 4 4 63.25 .917 0.4787 
2 4 48.00 * 8.667 1.4719 
1 4 55.00 * .667 0.4082 
2 66.50 .5 0.5000 
Myelocyte (%) 4 4 3.00 2 0.7071 
2 4 2.00* 4.667 1.0801 
1 4 2.25 .25 0.2500 
2 5.00 0 0.0000 
Monocyte (% ) 4 4 0.75 * .917 0.4787 
2 4 2.50 3.667 0.9574 
1 4 2.00 * .667 0.4082 
2 4.00 0 0.0000 
   
2 4 23.750 1.58 0.629153 
1 4 35.500 1.667 0.645497 
2 25.500 4.5 1.500000 
Hb (g/100ml) 4 4 8.0500 * 1E-02 0.05000
2 4 5.8750 0.229 0.239357 
1 4 7.5000 * 0.167 0.204124 
2 6.0000 0 0.000000 
MCV ( m³ ) 4 4 0.0002 2.067E-02 0.0000223 
2 4 0.0001 8.25E-10 0.0000146 
1 4 0.0002 6.917E-10 0.0000135 
2 0.0001 4.500E-10 0.000015 
MCH (pg) 4 4 0.00004 9.667E-11 0.0000041 
2 4 0.00004 3.825E-11 0.0000030 
1 4 0.00017 5.641E-08 0.0001188 
2 0.000044 7.200E-11 0.0000060 
MCHC ( % ) 4 4 24.6575 2.315 0.760782 
2 4 24.7300 1.678 0.647740 
1 4 21.1675 2.942 0.857626 
2 23.6100 3.864 1.390000 
WBC (/mm³) 4 4 13712.50* 2003958.33 707.80618 
2 4 12237.5* 533958.33 365.36226 
1 4 10550.00* 123333.33 175.59423 
2 7400.000 45000 150.00000 
RBC(1x106) 4 4 1.525000 8.917E-02 0.149304 
2 4 1.4050 4.277E-02 0.103401 
1 4 1.38250 7.892E-03 0.04442 
2 1.7000 2E-02 0.1000 
Hetrocyte% 4 4 34.25000 2.917 0.853913 
2 4 54.7500* 4.91778 1.108678 
1 4 41.250000 4.917 1.108678 
2 32.50000 4.5 1.500000 
Neutrophil % 4 4 6.750000 .917 0.478714 
2 4 8.500000 3.667 0.957427 
1 4 10.7500* 2.917 0.853913 
2 4.500000 .5 0.500000 
Lymphocyt% 4 4 54.25000 5.583 1.181454 
2 4 33.5000* 1.667 0.645497 
1 4 45.0000* 8.667 1.471960 
2 60.5000 .5 0.500000 
Myelocyt (%) 4 4 3.75000 6.917 1.314978 
2 4 2.0000 2 0.707107 
1 4 2.0000 0 0.000000 
2 1.50000 .5 0.500000 
Monocyte % 4 4 1.0000 1.333 0.577350 
2 4 1.7500 1.583 0.629153 
1 4 1.0000 0.667 0.408248 
2 1.0000 0.00 0.000000 
  (ppm) 
PCV ( % ) 4 4 34.0000 1.667 0.408248 
2 4 25.0000 7.583 1.581139 
1 4 24.7500 8 0.629153 
2 30.5000 .5 0.500000 
Hb (g/100ml) 4 4 8.8750 5.667E-02 0.06292 
2 4 6.67500 0.167 0.268871 
1 4 6.97500 1.583E-02 0.06292 
2 8.85000 .125 0.05000 
MCV ( m³ ) 4 4 0.000194 1.641E-09 0.0000022 
2 4 0.000148 4.905E-09 0.0000091 
1 4 0.000163 7.27E-10 0.0000074 
2 0.000197 0 0.0000030 
MCH (pg) 4 4 0.00005.* 8.867E-11 0.0000006 
2 4 0.000035* 5.700E-11 0.0000015 
1 4 0.000046* 1.043E-10 0.0000020 
2 0.000057 5E-13 0.0000015 
MCHC ( % ) 4 4 26.10750 0.571 0.139127 
2 4 26.82250 1.720 0.655380 
1 4 28.22250 6.677 0.547211 
2 29.02000 .490 0.310000 
WBC (mm³) 4 4 7925.00 * 40625 47.871355 
2 4 9950.00 * 594400 542.37134 
1 4 8742.500* 102291.667 2529.9650 
2 5050.0000 1250 50.000000 
RBC(10X106) 4 4 1.6625 * 1.789E-02 0.02887 
2 4 1.600 * 5E-03 0.02799 
1 4 1.1975 * 6.069E02 007773 
2 3.850 5E-03 0.05000 
Hetrocyte% 4 4 25.25000 4.33 0.629153 
2 4 45.75000* 9.667 2.015564 
1 4 33.50000 0.917 1.322876 
2 10.50000 4.5 0.500000 
Neutrophil ( % 4 4 3.25000* 2.25 0.250000 
2 4 1.50000 1.667 0.957427 
1 4 1.0000 2.917 0.000000 
2 1.50000 0 0.500000 
Lymphocyte% 4 4 69.25000 3.33 0.478714 
2 4 51.7500* 11.667 2.393568 
1 4 65.2500 1.667 1.250000 
2 85.5000 2 0.500000 
Myelocyte (%) 4 4 1.0000 0.333 0.000000 
2 4 0.2500 1 0.250000 
1 4 0.0000 0 0.000000 
2 1.0000 0 0.138675 
Monocyte% 4 4 1.0000 0.25 0.000000 
2 4 0.75000 0.25 478714 
1 4 1.2500 0.333 0.250000 
2 1.5000 .5 0.500000 
  
 (ppm)) 
PCV ( % ) 4 4 34.250000 0.917 0.478714 
2 4 27.500000 15 1.936492 
1 4 28.250000 11.583 1.701715 
2 34.000000 0.00 0.000000 
Hb (g/100ml) 4 4 9.02500 2.5E-03 0.02500 
2 4 8.375000 0.676 0.411045 
1 4 8.200000 0.600 0.387298 
2 10.000000 0.00 0.000000 
MCV ( m³ ) 4 4 0.00018 1.825E-11 0.0000021 
2 4 0.0001735 4.510E-10 0.0000106 
1 4 0.0001353 1.366E-09 0.0000188 
2 0.0001435 1.25E-11 0.0000025 
MCH (pg) 4 4 0.0000499 2.250E-14 0.0000000 
2 4 0.000052* 9.307E-12 0.0000012 
1 4 0.0000390 9.267E-11 0.0000048 
2 0.0000 5.00E-13 0.0000005 
MCHC ( % ) 4 4 26.3625* 0.464 0.340621 
2 4 30.630000 6.144 1.239314 
1 4 29.117500 3.101 0.880477 
2 30.440000 4.5E-02 0.150000 
WBC (/mm³) 4 4 7900.0000 6666.667 40.824829 
2 4 5087.500* 443958.33 333.15099 
1 4 8420.0000 89266.667 149.3876 
2 7825.0000 1250 25.00000
RBC(10X106) 4 4 1.802500 9.167E-05 0.004787 
2 4 1.587500* 1.889E-02 0.06872 
1 4 2.162500 0.146 0.190979 
2 2.365000 2.450E-03 0.03500 
Hetrocyte% 4 4 46.00000* 0.667 0.408248 
2 4 47.50000*  27.667 2.629956 
1 4 49.5000* 17 2.061553 
2 25.000000 2 1.000000 
Neutrophil ( % 4 4 3.000000 0.667 0.408248 
2 4 1.00000* 1.333 0.577350 
1 4 4.000000 16 2.000000 
2 4.000000 0.00 0.000000 
Lymphocyte% 4 4 48.7500* 0.917 0.478714 
2 4 50.0000* 56.00 3.741657 
1 4 37.0000* 35.333 2.972092 
2 68.00000 2.000 1.000000 
Myelocyte (%) 4 4 1.250000 0.25 0.250000 
2 4 0.750000 0.917 0.478714 
1 4 8.250000 12.25 1.750000 
2 2.000000 0.00 0.000000 
Monocyte% 4 4 1.000000 0.00 0.000000 
2 4 0.750000 0.917 0.478714 
1 4 1.250000 0.25 0.250000 
2 1.000000 0.00 0.000000 
  
MCHC ( % ) 4 4 26.107500 7.742E-02 0.139127 
2 4 26.822500 1.718 0.655380 
1 4 28.222500 1.198 0.547211 
2 29.020000 0.192 0.310000 
WBC (/mm³) 4 4 7925.000* 9166.667 47.871355 
2 4 9950.00* 1176666.67 542.37134 
1 4 8742.50* 25602891.7 2529.9650 
2 5050.0000 5000.00 50.000000 
RBC(10X106) 4 4 1.750000 3.333E-03 0.02887 
2 4 1.680000 3.133E-03 0.02799 
1 4 1.525000 2.417E-02 0.07773 
2 1.550000 5.000E-03 0.05000 
Hetrocyte % 4 4 25.2500* 1.583 0.629153 
2 4 45.7500* 16.25 2.015564 
1 4 33.5000* 7.00 1.322876 
2 10.500000 0.5 0.500000 
Neutrophil% 4 4 3.250000 0.25 0.250000 
2 4 1.500000 3.667 0.957427 
1 4 0.000000 0 0.000000 
2 1.500000 0.5 0.500000 
Lymphocyte% 4 4 69.2500* .917 0.478714 
2 4 51.7500* 22.917 2.393568 
1 4 65.2500* 6.25 1.250000 
2 85.5000 .5 0.500000 
Myelocyte (%) 4 4 1.0000 0 0.000000 
2 4 0.25000 0.25 0.250000 
1 4 0.25000 0 0.000000 
2 1.0000 0 0.000000 
Monocyte % 4 4 1.0000 0 0.000000 
2 4 0.75000 0.917 0.478714 
1 4 1.2500 0.25 0.250000 
2 1.500000 0.5 0.500000 
 (ppm) 
ALT ( u / l ) 4 4 7.00 .667 0.4082 
2 4 6.50 4.33 1.0408 
1 4 14.50 4.33 1.0408 
2 17.50 4.5 1.5000 
AST ( u / l ) 4 4 147.75 1392.91 18.6608 
2 4 355.25 221384 235.2574 
1 4 135.25 364917 9.5513 
2 15.00 61747.744 48.0000 
ALP ( u / l ) 4 4 100.50 7 1.3228 
2 4 108.75 29.58 2.7195 
1 4 206.50 316.33 8.8928 
2 172.00 2450 35.0000 
LDH ( u / l ) 4 4 1767.00 64444 40.1372 
2 4 960.250 144396.92 189.9979 
1 4 827.750 68080.5 105.1866 
2 1334.50 212241.94 184.5000 
  (ppm) 
ALT ( u / l ) 4 4 5.2500 .25 0.250000 
2 4 4.0000 0 0.000000 
1 4 4.5000* .333 0.288675 
2 9.5000 .5 0.500000 
AST ( u / l ) 4 4 123.250* 16.25 2.015564 
2 4 74.5000* 99.667 4.991660 
1 4 79.7500* 7.583 1.376893 
2 16.5000 4.5 1.500000 
ALP ( u / l ) 4 4 126.750* 5.583 1.181454 
2 4 113.250* 28.25 2.657536 
1 4 125.2500* 16.25 2.015564 
2 148.5000 4.5 1.500000 
LDH ( u / l ) 4 4 1618.000 11818 54.355313 
2 4 1117.25* 7351.583 42.870687 
1 4 1181.500 1353.667 18.396105 
2 1388.000 1458 27.000000 
 (ppm) 
ALT ( u / l ) 4 4 5.00000 * .25 0.408248 
2 4 6.25000 * .667 0.478714 
1 4 8.00000 * .25 0.408248 
2 12.5000 .5 0.500000 
AST ( u / l ) 4 4 87.5000 * 18.25 2.500000 
2 4 98.5000 * 13.667 1.040833 
1 4 104.000 * 9.583 2.738613 
2 138.5000 .5 4.500000 
ALP ( u / l ) 4 4 71.5000 * 99.33 1.848423 
2 4 85.7500 28.25 4.534589 
1 4 82.5000 10.25 2.533114 
2 140.5000 32 3.500000 
LDH ( u / l ) 4 4 727.7500 2744.33 11.932973 
2 4 939.2500 742.917 8.730932 
1 4 879.7500 3277.667 16.178046 
2 1076.500 4512.5 21.500000 
  (ppm) 
ALT ( u / l ) 4 4 5.000000 4.4240 0.707107 
2 4 5.000000 1.33 0.577350 
1 4 5.500000 1.667 0.645497
2 10.000000 2 1.000000 
AST ( u / l ) 4 4 102.5000* 127 5.634714 
2 4 113.7500* 120 5.498106 
1 4 107.250* 132.917 5.764475 
2 147.50000 4.5 1.500000 
ALP ( u / l ) 4 4 39.2500* 16.25 2.015564 
2 4 53.5000* 188.33 6.861730 
1 4 84.2500* 23.583 2.428134 
2 117.00000 72 6.000000 
     
LDH ( u / l ) 4 4 741.0000* 5612.667 37.458866 
2 4 823.000* 7608.667 43.613836 
1 4 930.000* 1151.333 16.965652 
Control 2 1255.0000 1058 23.000000 
 (ppm) 
ALT ( u /l ) 4 4 5.0000* .667 0.408248 
2 4 6.2500* .917 0.478714 
1 4 8.0000* .667 0.408248 
2 12.500000 .5 0.500000 
AST ( u /l ) 4 4 87.5000* 25 2.500000 
2 4 98.5000* 4.33 1.040833 
1 4 104.0000 30 2.738613 
2 138.5000 40.5 4.500000 
ALP ( u / l ) 4 4 71.5000* 13.667 1.848423 
2 4 85.7500* 82.25 4.534589 
1 4 82.5000* 25.667 2.533114 
2 140.50000 24.5 3.500000 
LDH ( u / l ) 4 4 727.750* 569.583 11.932973 
2 4 939.25000 304.917 8.730932 





4 2 1 
1 187 ± 0.65* 198 ± 0.66* 210.16 ± 1.47* 175.5 ± 1.32 
7 188.16 ± 0.65* 185.33 ± 1.74* 190.5 ± 2.04* 175.5 ± 3.04 
15 175.5 ± 0.74  175.1 ± 1.6 175.1 ± 0.48 175.5 ± 0.37 
30 175.8 ± 0.47 175.5 ± 0.46 173.5 ± 0.13 175.8 ± 0.58 
45 166.75 ± 0.45 165.87 ± 0.54 170.62 ± 0.53 165.25 ± 0.79 
(mg/l)  
4 2 1 
1 5.95 ± 0.07 6.22 ± 0.13 6.15 ± 0.06  6 ± 0.28  
7 9.35 ± 0.11 * 8.6 ± 0.08 * 7.95 ± 0.06 7.09 ± 0.2  
15 6.8 ± 0.02 6.74 ± 0.05 6.4 ± 0.15 6.9 ± 0.05  
30 6 ± 0.04  6.1 ± 0.04 5.5 ± 0.03  6.1 ± 0.16  
45 6.5±0.03 6.4 ± 0.02 6.5 ± 0.16 6.5 ± 0.05  
1 3.8 ± 0.02  3.8 ± 0.02 3.9 ± 0.04 4 ± 0.28  
7 6.1 ± 0.13 * 6.1 ± 0.08 * 4.9 ± 0.06 4 ± 0.28 
15 4.9 ± 0.03 4.9 ± 0.02 4.8 ± 0.04 5 ± 0.04  
30 4.8 ± 0.1 4.5 ± 0.04 5.02 ± 0.03 5 ± 0.1  
45 6.2±.05 5 ± 0.24 6 ± 0.04  6 ± 0.05  
1 1.07 ± 0.04 * 1.47 ± 0.02 * 2 ± 0.2 * 10.54 ± 1.2  
7 11.77 ± 0.1 12 ± 0.05 12.25 ± 0.02 12.34 ± 0.06  
15 14.6 ± 0.07 14.4 ± 0.07 13.94 ± 0.13 14.56  ± 0.98  
30 12.07 ± 0.16 11.72 ± 0.25 12.2 ± 0.02 12.32 ± 0.06  
45 12.13 ± 0.03 12.1 ± 0.04 12.07 ± 0.04 12.2 ± 0.05  
 C .(n=5, M±St. Error), * P<0.05,  




CRAZ SCL CRAZ SCL CRAZ SCL CRAZ SCL
190±0.54 185±0.36* 200.16±0.79* 199±0.57* 250.5±0.42* 205±1.1* 180.25±0.44 171.12±0.28 
187±0.57* 184 ±0.47* 190±0.57* 180±0.36* 200±0.57* 185±0.57* 175±0.57* 172.3±0.42 
186.9±0.35* 171.7±0.15 180.1±0.35* 172.3±0.15 184±0.21 172.5±0.78 174.87±0.08 171.94±0.17 
180.5±0.32* 170.72±0.2 184.5±0.18 171.5±0.16 182.37±0.18 170.2±0.13 174.75±0.16 170.25±0.16 
175±0.31* 161.6±0.24 172.18±0.1* 161.3±0.13 171.06±0.19* 167.75±0.2 2.75±4.8 160.5 ±0.79 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 22.6 ± 1.32 21.2 ± 1.4 19.7 ± 0.25 
Hb (g/100ml) 5.04 ± 0.08 5.4 ± 0.2 6.5 ± 0.2 
MCV (m) 0.00001 ± 0.000006 0.0001 ± 0.000008 0.0001 ± 0.000002 
MCH (pg) 0.00002 ± 0.000002 0.00003 ± 0.000001 0.00004 ± 0.000001 
MCHC (%) 23.5 ± 1.03 25.8 ± 0.84 27.5 ± 0.35 
WBC (/mm) 2670 ± 170.7 1950 ± 236.6 2974 ± 31.5 
RBC(10 mm) 1.5 ± 0.03 1.82 ± 0.03 1.6 ± 0.04 
Heterophil(%) 27.4 ± 0.87 10.6 ± 0.74 19.5 ± 0.64 
Neutrophil(%) 0.6 ± 0.4 11 ± 0.4 4.75 ± 0.4 
Lymphocyte(%) 69.8 ± 0.8 79.6 ± 0.6 74.2 ± 0.75 
Myellocyte(%) 2.25 ± 0.4 1.4 ± 0.6 1.5 ± 0.2 
Monocyte(%) 0 0.4 ± 0.4 0 
ALT (µ / l) 5.4 ± 1.3 6.2 ± 1.2 7.2 ± 0.4 
AST (µ / l) 44 ± 7.4 50.8 ± 2.3 59.5 ± 0.8 
ALP (µ / l) 160.8 ± 14.3 156.6 ± 12.36 210.5 ± 11.3 
LDH (µ / l) 1625.4 ± 119.07 1108.4 ± 106.2 1121.5 ± 48.5 
 
 mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14.6 ± 0.5  19.4 ± 0.5  19.7 ± 0.6 
Hb(g/100ml) 4.1 ± 0.2 4.8 ± 0.2 5.0 ± 0.4 
MCV (m) 0.00009 ± 0.000005  0.0001 ± 0.000004 0.0001 ± 0.000001 
MCH (pg) 0.00003 ± 0.000002 0.00002 ± 0.000003 0.00004 ± 0.0000008 
MCHC (%) 28.9 ± 2 25 ± 1.2 25.6 ± 0.2 
WBC (/mm) 2060 ± 100.4  2420 ± 75.1  2841.7 ± 24.7 
RBC(10 mm) 1.6 ± 0.06  2.2 ± 0.1 1.9 ± 0.06 
Hetrophil(%) 16.6 ± 0.8  22.6 ± 0.8  18 ± 0.4 
Neutrophil(%) 18.2 ± 0.5  4.2 ± 0.3  6.7 ± 0.4 
Lymphocyte(%) 65.2 ± 0.8  71.4 ± 0.7  72 ± 0.7 
Myellocyte(%) 0  1.2 ± 0.3  3.2 ± 0.2 
Monocyte(%) 0 0.6 ± 0.4 0 
ALT (µ / l) 4.2 ± 0.3 3.2 ± 0.8 3.2 ± 0.2 
AST (µ / l) 58.2 ± 4.32 62.8 ± 9.32 56.7 ± 5 
ALP (µ / l) 199 ± 10.2  131 ± 18.14  170.5 ± 8 
LDH (µ / l) 1792.4 ± 29.7 1891.4 ± 417.2 1819.7 ± 205.7 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14 ± 0.4 18.6 ± 0.5 22.25 ± 0.4 
Hb(g/100ml) 3.3 ± 0.1 4.6 ± 0.1 4.6 ± 0.2
MCV (m) 0.00009 ± 0.000005 0.0001 ± 0.000004 0.0001 ± 0.000001 
MCH (pg) 0.00003 ± 0.000001 0.00002 ± 0.000003 0.00003 ± 0.0000004 
MCHC (%) 25.4 ± 0.7 26.9 ± 1.9 25 ± 0.4 
WBC (/mm) 2000 ± 139.6 2490 ± 55.6 2599 ± 35.8 
RBC(10 mm) 1.6 ± 0.05 2.2 ± 0.1 2 ± 0.08 
Hetrophil(%) 20.8 ± 0.3 14.2 ± 0.5 15.7 ± 0.4 
Neutrophil(%) 17.8 ± 0.5 9.6 ± 0.5 7 ± 0.4 
Lymphocyte(%) 61.4 ± 0.5 74 ± 1 74 ± 0.7 
Myellocyte(%) 0 1.6 ± 0.4 3.25 ± 0.4 
Monocyte(%) 0 0.6 ± 0.4 0 
ALT (µ / l) 2.4 ± 0.5 2.4 ± 0.5 2.75 ± 0.2 
AST (µ / l) 37.2 ± 5.2 38.2 ± 4.9 41 ± 2.8 
ALP (µ / l) 132.2 ± 11.9 135.6 ± 14.3 135.7 ± 18.9 
LDH (µ / l) 1351.2 ± 99.4 1086 ± 66.87 1932 ± 66.5 
 mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 20 ± 0.4 19.4 ± 0.5  21.7 ± 0.4 
Hb(g/100ml) 4.4 ± 0.2 5 ± 0.1 5 ± 0.4 
MCV (m) 0.0001 ± 0.000004  0.0001 ± 0.000002  0.0001 ± 0.000001 
MCH (pg) 0.00002 ± 0.000002  0.00003 ± 0.0000008 0.00004 ± 0.0000008 
MCHC (%) 20.3 ± 0.8 20.5 ± 0.6  23 ± 0.4 
WBC (/mm) 1270 ± 81.5  3060 ± 180.5  2513 32.5 
RBC(10 mm) 1.48 ± 0.03 * 1.5 ± 0.1  2.1 ± 0.08 
Hetrophil(%) 16.6 ± 0.6  20.2 ± 0.6  15 ± 0.4 
Neutrophil(%) 15.2 ± 0.3  3.2 ± 0.3  6.2 ± 0.4 
Lymphocyte(%) 64.2 ± 0.5  75.2 ± 0.8  74.7 ± 0.4 
Myellocyte(%) 2.2 ± 0.2  1.4 ± 0.2  3.7 ± 0.2 
Monocyte(%) 1 ± 0.4 0 0 
ALT (µ / l) 7.6 ± 0.5  11.4 ± 0.5  13 ± 0.4 
AST (µ / l) 59.4 ± 1.5  96.8 ± 3  78.5 ± 1.5 
ALP (µ / l) 155.6 ± 4.9  206.2 ± 7.1  256.7 ± 4.69
LDH (µ / l) 1417.6 ± 57.5  2388.4 ± 92.9  2389 ± 56.3 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14 ± 1.04  17.2 ± 0.58 17.75 ± 0.47 
Hb(g/100ml) 4.4 ± 0.24 4.6 ± 0.4 5.5 ± 0.28 
MCV (m) 0.00009 ± 0.000002 0.0001 ± 0.000003 0.0001 ± 0.000003 
MCH (pg) 0.00003 ± 0.0000008 0.00004 ± 0.000001 0.00004 ± 0.0000007 
MCHC (%) 27.5 ± 1.5 27.08 ± 0.6  23.7 ± 0.4 
WBC (/mm) 1858 ± 30.2  2750 ± 143.1  2412.5 ± 65.7 
RBC(10 mm) 1.36 ± 0.05  1.7 ± 0.1 1.8 ± 0.06 
Hetrophil(%) 19.8 ± 1.3  26.8 ± 1.3  16.2 ± 0.4 
Neutrophil(%) 12.8 ± 1.01  4.8 ± 0.3  68 ± 1.7 
Lymphocyte(%) 67.2 ± 0.9  68 ± 1.7  76.5 ± 0.64 
Myellocyte(%) 0.4 ± 0.4  0.4 ± 0.4  3 ± 0.4 
Monocyte(%) 0 0 0 
ALT (µ / l) 10 ± 0.7  13.2 ± 0.6  13 ± 0.4 
AST (µ / l) 88.6 ± 3.6  53.2 ± 5  113.7 ± 3.2 
ALP (µ / l) 144.2 ± 4.16 127.4 ± 6.3  149.5 ± 2.6 
LDH (µ / l) 1188 ± 27.9  1456 ± 50.4  1222 ± 40 
   
1 365.71 ± 45.71 * 16  ± 2.4 30  ± 4.4 
7 373.3  ± 53.3 * 213.33  ± 53.33 10  ± 0 
14 480  ± 53.3 * 20  ± 2.8 25  ± 5 
21 256  ± 39.1 * 48  ± 8 * 15  ± 5 
28 384  ± 64 * 48  ± 8 * 15  ± 5 
1 6.7 ±  0.18 8.7  ± 0.36 4.9  ± 1.1 
7 7.1  ± 0.12 9.7  ± 0.15 5.5  ± 4.3 
14 10.28  ± 0.36 13.06  ± 0.42 5.5  ± 1.8 
21 9.3  ± 0.15 12.25  ± 0.18 7.2  ± 5.2 
28 7.1  ± 0.12 8.8  ± 0.05 5.6  ± 2.4 
1 7.2  ± 0.28 10.32  ± 0.56 5.8  ± 1.7 
7 8.2  ± 0.1 10.6  ± 0.5 6.05  ± 4.9 
14 8.4  ± 0.05 9.08  ± 5.8 7.2  ± 1.1 
21 8.2  ± 0.09 13.9  ± 0.51 7.9  ± 5.9 
28 7.8  ± 0.1 10.2  ± 0.1 6.3  ± 2.8 
1 16.5  ± 0.64 22.7  ± 0.91 10.9  ± 3.7 
7 17.9  ± 0.17 24.5  ± 0.76 13.5  ± 11.5 
14 18.6  ± 0.4 * 23.9  ± 0.57 * 14.7  ± 0.63 
21 18.7  ± 0.25 21.6  ± 0.4 15.6  ± 7.6 
28 17.02  ± 0.08 22.7  ± 0.2 15.6  ± 7.4 
* : Significant at P < 0.05          
 CLRPAZ SCL CLRPAZ SCL CLRPAZ SCL 
1 199.38 ± 0.06  190.37 ± 0.07  203.32 ± 0.06  200.31 ± 0.06  187.72 ± 5.4 186.88 ± 4.2 
7 210.23 ± 0.02  208.16 ± 0.02  218.3 ± 0.05  213.1 ± 0.02  192.3 ± 7.03 190.5 ± 6.1 
14 221.01 ± 1.2 * 212.15 ± 0.06 * 229.9 ± 0.07 * 215.29 ± 0.08 * 200.23 ± 0.06  197.32 ± 0.05 






Some specific and non-specific immune variables of grass carp against Aeromonas hydropila and in the present of 
organophosphate, diazinon was studied at 18-20?C. Also, the toxicity of this toxicant was assessed in this 
species. Isolation and characterization of the fish IgM showed that fish possesses IgM with molecular weight of 
480-640 KD having 15-20% of total serum protein. The LC50 96 hours of the toxicant was 15.13 mg/L and the 
survival fish showed erythropenia, leucopenia and a decrease in levels of blood enzymes, alanine 
aminotransferase, alkaline phosphatase, lactate dehydrogenase and total protein, while level of glucose 
increased. When fish were exposed to sublethal concentrations of diazinon (1, 2 and 4 mg/L) for 12 hours  large 
change were then observed in hematological and biochemical variables of blood feaures plus a suppression of 
chemiluminuscence (CL) response by blood leucocytes during 45 days post-expposure. When fish were 
intraperitoneally immunized with Aeromonas  hydrophila whole cell antigens and exposed to 2 mg/L of 
diazinon, the immunological responses consisting of lysozyme content, CL response, antibody titre were 
suppressed during one moth post-exposure. Also, light and electron microscopic examinations of tissues of 
kidney, liver, gill, spleen and nostril of fish exposed to acute and sublethal concentration of the toxicant 
revealded remarkable changes including hyperemia, heamorrhage, necrosis, damaging of reticulum endoplasmic 
of epithelial cells and vacuolation of club cell of nostril, and degeneration of mithochondria in kidney cells, 
reduction in excretion of amorphous proteinous materials and vesicle numbers on the cell surface and also 
blocking of cell surface cannals of nostril cells. 





























































































































PCV ( % ) 4 4 30.75 0.917 0.4787
2 4 27.50 4.33 1.0408
1 4 38.75 2.917 0.8539
2 32.00 32 4.0000
Hb (g/100ml) 4 4 7.60 7.33E-02 0.1354
2 4 6.97 0.136 0.1842
1 4 8.77 4.25E-02 0.1030
2 8.15 2.645 1.1500
MCV ( m³ ) 4 4 0.000173 2.5E-11 0.0000
2 4 0.0002 2.86E-09 0.0000
1 4 0.000223 2.5E-11 0.0000
2 0.00017 4.5E-10 0.0000
MCH (pg) 4 4 0.000043 1.66E-12 0.0000
2 4 0.000051 2.049E-0 0.0000
1 4 0.00005 7.5E-12 0.0000
2 0.000042 1.25E-11 0.0000
MCHC ( % ) 4 4 24.71 0.147 0.1915
2 4 25.40 0.445 0.3333
1 4 22.66 0.289 0.2687
2 25.41 0.344 0.4150
WBC (/mm³) 4 4 9250.00 16666.67 64.549
2 4 8400.00 951666.7 487.70
1 4 9400.00 11666.67 54.001
2 14000.00 6480000 1800.0
RBC(1x106) 4 4 1.79 4.4403 0.0331
2 4 1.66 1.68E-02 0.0648
1 4 1.75 1.66E-02 0.0645
2 2.30 2.00E02 0.1000
Hetrocyte (%) 4 4 12.50 1.667 0.6454
 2 4 12.00 14 1.8708
1 4 31.75 3.58 0.9468
2 21.50 4.5 1.5000
Neutrophil(%) 4 4 20.50* 1.667 0.6454
2 4 35.50 * 6.33 1.2583
1 4 9.00 7.33 1.3540
2 3.00 2 1.0000
Lymphocyte 
(%)
4 4 63.25 .917 0.4787
2 4 48.00 * 8.667 1.4719
1 4 55.00 * .667 0.4082
2 66.50 .5 0.5000
Myelocyte (%) 4 4 3.00 2 0.7071
2 4 2.00* 4.667 1.0801
1 4 2.25 .25 0.2500
2 5.00 0 0.0000
Monocyte (% ) 4 4 0.75 * .917 0.4787
2 4 2.50 3.667 0.9574
1 4 2.00 * .667 0.4082
2 4.00 0 0.0000
  
2 4 23.750 1.58 0.629153 
1 4 35.500 1.667 0.645497 
2 25.500 4.5 1.500000 
Hb (g/100ml) 4 4 8.0500 * 1E-02 0.05000
2 4 5.8750 0.229 0.239357 
1 4 7.5000 * 0.167 0.204124 
2 6.0000 0 0.000000 
MCV ( m³ ) 4 4 0.0002 2.067E-02 0.0000223 
2 4 0.0001 8.25E-10 0.0000146 
1 4 0.0002 6.917E-10 0.0000135 
2 0.0001 4.500E-10 0.000015 
MCH (pg) 4 4 0.00004 9.667E-11 0.0000041 
2 4 0.00004 3.825E-11 0.0000030 
 1 4 0.00017 5.641E-08 0.0001188 
2 0.000044 7.200E-11 0.0000060 
MCHC ( % ) 4 4 24.6575 2.315 0.760782 
2 4 24.7300 1.678 0.647740 
1 4 21.1675 2.942 0.857626 
2 23.6100 3.864 1.390000 
WBC (/mm³) 4 4 13712.50* 2003958.33 707.80618 
2 4 12237.5* 533958.33 365.36226 
1 4 10550.00* 123333.33 175.59423 
2 7400.000 45000 150.00000 
RBC(1x106) 4 4 1.525000 8.917E-02 0.149304 
2 4 1.4050 4.277E-02 0.103401 
1 4 1.38250 7.892E-03 0.04442 
2 1.7000 2E-02 0.1000 
Hetrocyte% 4 4 34.25000 2.917 0.853913 
2 4 54.7500* 4.91778 1.108678 
1 4 41.250000 4.917 1.108678 
2 32.50000 4.5 1.500000 
Neutrophil % 4 4 6.750000 .917 0.478714 
2 4 8.500000 3.667 0.957427 
1 4 10.7500* 2.917 0.853913 
2 4.500000 .5 0.500000 
Lymphocyt% 4 4 54.25000 5.583 1.181454 
2 4 33.5000* 1.667 0.645497 
1 4 45.0000* 8.667 1.471960 
2 60.5000 .5 0.500000 
Myelocyt (%) 4 4 3.75000 6.917 1.314978 
2 4 2.0000 2 0.707107 
1 4 2.0000 0 0.000000 
2 1.50000 .5 0.500000 
Monocyte % 4 4 1.0000 1.333 0.577350 
2 4 1.7500 1.583 0.629153 
1 4 1.0000 0.667 0.408248 
2 1.0000 0.00 0.000000 
   
 (ppm) 
PCV ( % ) 4 4 34.0000 1.667 0.408248 
2 4 25.0000 7.583 1.581139 
1 4 24.7500 8 0.629153 
2 30.5000 .5 0.500000 
Hb (g/100ml) 4 4 8.8750 5.667E-02 0.06292 
2 4 6.67500 0.167 0.268871 
1 4 6.97500 1.583E-02 0.06292 
2 8.85000 .125 0.05000 
MCV ( m³ ) 4 4 0.000194 1.641E-09 0.0000022 
2 4 0.000148 4.905E-09 0.0000091 
1 4 0.000163 7.27E-10 0.0000074 
2 0.000197 0 0.0000030 
MCH (pg) 4 4 0.00005.* 8.867E-11 0.0000006 
2 4 0.000035* 5.700E-11 0.0000015 
1 4 0.000046* 1.043E-10 0.0000020 
2 0.000057 5E-13 0.0000015 
MCHC ( % ) 4 4 26.10750 0.571 0.139127 
2 4 26.82250 1.720 0.655380 
1 4 28.22250 6.677 0.547211 
2 29.02000 .490 0.310000 
WBC (mm³) 4 4 7925.00 * 40625 47.871355 
2 4 9950.00 * 594400 542.37134 
1 4 8742.500* 102291.667 2529.9650 
2 5050.0000 1250 50.000000 
RBC(10X106
) 
4 4 1.6625 * 1.789E-02 0.02887 
2 4 1.600 * 5E-03 0.02799 
1 4 1.1975 * 6.069E02 007773 
2 3.850 5E-03 0.05000 
Hetrocyte% 4 4 25.25000 4.33 0.629153 
2 4 45.75000* 9.667 2.015564 
 1 4 33.50000 0.917 1.322876 
2 10.50000 4.5 0.500000 
Neutrophil 
( %  
4 4 3.25000* 2.25 0.250000 
2 4 1.50000 1.667 0.957427 
1 4 1.0000 2.917 0.000000 
2 1.50000 0 0.500000 
Lymphocyte
% 
4 4 69.25000 3.33 0.478714 
2 4 51.7500* 11.667 2.393568 
1 4 65.2500 1.667 1.250000 
2 85.5000 2 0.500000 
Myelocyte 
(%) 
4 4 1.0000 0.333 0.000000 
2 4 0.2500 1 0.250000 
1 4 0.0000 0 0.000000 
2 1.0000 0 0.138675 
Monocyte% 4 4 1.0000 0.25 0.000000 
2 4 0.75000 0.25 478714 
1 4 1.2500 0.333 0.250000 




PCV ( % ) 4 4 34.250000 0.917 0.478714 
2 4 27.500000 15 1.936492 
1 4 28.250000 11.583 1.701715 
2 34.000000 0.00 0.000000 
Hb (g/100ml) 4 4 9.02500 2.5E-03 0.02500 
2 4 8.375000 0.676 0.411045 
1 4 8.200000 0.600 0.387298 
2 10.000000 0.00 0.000000 
MCV ( m³ ) 4 4 0.00018 1.825E-11 0.0000021 
2 4 0.0001735 4.510E-10 0.0000106 
1 4 0.0001353 1.366E-09 0.0000188 
2 0.0001435 1.25E-11 0.0000025 
MCH (pg) 4 4 0.0000499 2.250E-14 0.0000000 
2 4 0.000052* 9.307E-12 0.0000012 
1 4 0.0000390 9.267E-11 0.0000048 
2 0.0000 5.00E-13 0.0000005 
MCHC ( % ) 4 4 26.3625* 0.464 0.340621 
2 4 30.630000 6.144 1.239314 
1 4 29.117500 3.101 0.880477 
2 30.440000 4.5E-02 0.150000 
WBC (/mm³) 4 4 7900.0000 6666.667 40.824829 
2 4 5087.500* 443958.33 333.15099 
1 4 8420.0000 89266.667 149.3876 
2 7825.0000 1250 25.00000
RBC(10X106
) 
4 4 1.802500 9.167E-05 0.004787 
2 4 1.587500* 1.889E-02 0.06872 
1 4 2.162500 0.146 0.190979 
2 2.365000 2.450E-03 0.03500 
Hetrocyte% 4 4 46.00000* 0.667 0.408248 
2 4 47.50000*  27.667 2.629956 
1 4 49.5000* 17 2.061553 
 2 25.000000 2 1.000000 
Neutrophil 
( %  
4 4 3.000000 0.667 0.408248 
2 4 1.00000* 1.333 0.577350 
1 4 4.000000 16 2.000000 
2 4.000000 0.00 0.000000 
Lymphocyte
% 
4 4 48.7500* 0.917 0.478714 
2 4 50.0000* 56.00 3.741657 
1 4 37.0000* 35.333 2.972092 
2 68.00000 2.000 1.000000 
Myelocyte 
(%) 
4 4 1.250000 0.25 0.250000 
2 4 0.750000 0.917 0.478714 
1 4 8.250000 12.25 1.750000 
2 2.000000 0.00 0.000000 
Monocyte% 4 4 1.000000 0.00 0.000000 
2 4 0.750000 0.917 0.478714 
1 4 1.250000 0.25 0.250000 
2 1.000000 0.00 0.000000 
  
MCHC ( % ) 4 4 26.107500 7.742E-02 0.139127 
2 4 26.822500 1.718 0.655380 
1 4 28.222500 1.198 0.547211 
2 29.020000 0.192 0.310000 
WBC (/mm³) 4 4 7925.000* 9166.667 47.871355 
2 4 9950.00* 1176666.67 542.37134 
1 4 8742.50* 25602891.7 2529.9650 
2 5050.0000 5000.00 50.000000 
RBC(10X106) 4 4 1.750000 3.333E-03 0.02887 
2 4 1.680000 3.133E-03 0.02799 
1 4 1.525000 2.417E-02 0.07773 
2 1.550000 5.000E-03 0.05000 
Hetrocyte % 4 4 25.2500* 1.583 0.629153 
2 4 45.7500* 16.25 2.015564 
1 4 33.5000* 7.00 1.322876 
2 10.500000 0.5 0.500000 
Neutrophil% 4 4 3.250000 0.25 0.250000 
2 4 1.500000 3.667 0.957427 
1 4 0.000000 0 0.000000 
2 1.500000 0.5 0.500000 
Lymphocyte% 4 4 69.2500* .917 0.478714 
2 4 51.7500* 22.917 2.393568 
1 4 65.2500* 6.25 1.250000 
2 85.5000 .5 0.500000 
Myelocyte (%) 4 4 1.0000 0 0.000000 
2 4 0.25000 0.25 0.250000 
1 4 0.25000 0 0.000000 
2 1.0000 0 0.000000 
Monocyte % 4 4 1.0000 0 0.000000 
2 4 0.75000 0.917 0.478714 
1 4 1.2500 0.25 0.250000 
2 1.500000 0.5 0.500000 
  (ppm)
ALT ( u / l ) 4 4 7.00 .667 0.4082
2 4 6.50 4.33 1.0408
1 4 14.50 4.33 1.0408
2 17.50 4.5 1.5000
AST ( u / l ) 4 4 147.75 1392.91 18.6608
2 4 355.25 221384 235.2574
1 4 135.25 364917 9.5513
2 15.00 61747.744 48.0000
ALP ( u / l ) 4 4 100.50 7 1.3228
2 4 108.75 29.58 2.7195
1 4 206.50 316.33 8.8928
2 172.00 2450 35.0000
LDH ( u / 
l )
4 4 1767.00 64444 40.1372
2 4 960.250 144396.92 189.9979
1 4 827.750 68080.5 105.1866
2 1334.50 212241.94 184.5000
 (ppm)
ALT ( u / l ) 4 4 5.2500 .25 0.250000
2 4 4.0000 0 0.000000
1 4 4.5000* .333 0.288675
2 9.5000 .5 0.500000
AST ( u / l ) 4 4 123.250* 16.25 2.015564
2 4 74.5000* 99.667 4.991660
1 4 79.7500* 7.583 1.376893
2 16.5000 4.5 1.500000
ALP ( u / l ) 4 4 126.750* 5.583 1.181454
 2 4 113.250* 28.25 2.657536
1 4 125.2500* 16.25 2.015564
2 148.5000 4.5 1.500000
LDH ( u / l ) 4 4 1618.000 11818 54.355313
2 4 1117.25* 7351.583 42.870687
1 4 1181.500 1353.667 18.396105
2 1388.000 1458 27.000000
 (ppm) 
ALT ( u / l ) 4 4 5.00000 * .25 0.408248 
2 4 6.25000 * .667 0.478714 
1 4 8.00000 * .25 0.408248 
2 12.5000 .5 0.500000 
AST ( u / l ) 4 4 87.5000 * 18.25 2.500000 
2 4 98.5000 * 13.667 1.040833 
1 4 104.000 * 9.583 2.738613 
2 138.5000 .5 4.500000 
ALP ( u / l ) 4 4 71.5000 * 99.33 1.848423 
2 4 85.7500 28.25 4.534589 
1 4 82.5000 10.25 2.533114 
2 140.5000 32 3.500000 
LDH ( u / l ) 4 4 727.7500 2744.33 11.932973 
2 4 939.2500 742.917 8.730932 
1 4 879.7500 3277.667 16.178046 
2 1076.500 4512.5 21.500000 
 (ppm)
ALT ( u / l ) 4 4 5.000000 4.4240 0.707107
2 4 5.000000 1.33 0.577350














ALP ( u / l ) 4 4 39.2500* 16.25 2.015564
2 4 53.5000* 188.33 6.861730




LDH ( u / l ) 4 4 741.0000
*
5612.667 37.458866
2 4 823.000* 7608.667 43.613836





ALT ( u /l ) 4 4 5.0000* .667 0.408248 
2 4 6.2500* .917 0.478714 
1 4 8.0000* .667 0.408248 
2 12.500000 .5 0.500000 
AST ( u /l ) 4 4 87.5000* 25 2.500000 
2 4 98.5000* 4.33 1.040833 
1 4 104.0000 30 2.738613 
2 138.5000 40.5 4.500000 
ALP ( u / l ) 4 4 71.5000* 13.667 1.848423 
 2 4 85.7500* 82.25 4.534589 
1 4 82.5000* 25.667 2.533114 
2 140.50000 24.5 3.500000 
LDH ( u / l ) 4 4 727.750* 569.583 11.932973 
2 4 939.25000 304.917 8.730932 





4 2 1 
1 5.95 ± 0.07 6.22 ± 0.13 6.15 ± 0.06  6 ± 0.28  
7 9.35 ± 0.11 * 8.6 ± 0.08 * 7.95 ± 0.06 7.09 ± 0.2  
15 6.8 ± 0.02 6.74 ± 0.05 6.4 ± 0.15 6.9 ± 0.05  
30 6 ± 0.04  6.1 ± 0.04 5.5 ± 0.03  6.1 ± 0.16  
45 6.5±0.03 6.4 ± 0.02 6.5 ± 0.16 6.5 ± 0.05  
1 3.8 ± 0.02  3.8 ± 0.02 3.9 ± 0.04 4 ± 0.28  
7 6.1 ± 0.13 * 6.1 ± 0.08 * 4.9 ± 0.06 4 ± 0.28 
15 4.9 ± 0.03 4.9 ± 0.02 4.8 ± 0.04 5 ± 0.04  
30 4.8 ± 0.1 4.5 ± 0.04 5.02 ± 0.03 5 ± 0.1  
45 6.2±.05 5 ± 0.24 6 ± 0.04  6 ± 0.05  
1 1.07 ± 0.04 * 1.47 ± 0.02 * 2 ± 0.2 * 10.54 ± 1.2  
7 11.77 ± 0.1 12 ± 0.05 12.25 ± 0.02 12.34 ± 0.06  
 C
(mg/l) 
4 2 1 
1 187 ± 0.65* 198 ± 0.66* 210.16 ± 1.47* 175.5 ± 1.32 
7 188.16 ± 0.65* 185.33 ± 1.74* 190.5 ± 2.04* 175.5 ± 3.04 
15 175.5 ± 0.74  175.1 ± 1.6 175.1 ± 0.48 175.5 ± 0.37 
30 175.8 ± 0.47 175.5 ± 0.46 173.5 ± 0.13 175.8 ± 0.58 




C .(n=5, M±St. Error), * P<0.05,  SCL=Spontaneous) 
chemiluminescent response, CRAZ=Chemiluminescent response of phagocytes activised by zymosan.
(mg/l)
4 2 1




199±0.57* 250.5±0.42* 205±1.1* 180.25±0.44
171.12±0.2
8
187±0.57* 184 ±0.47* 190±0.57* 180±0.36* 200±0.57* 185±0.57* 175±0.57* 172.3±0.42
186.9±0.35
*











15 14.6 ± 0.07 14.4 ± 0.07 13.94 ± 0.13 14.56  ± 0.98  
30 12.07 ± 0.16 11.72 ± 0.25 12.2 ± 0.02 12.32 ± 0.06  
45 12.13 ± 0.03 12.1 ± 0.04 12.07 ± 0.04 12.2 ± 0.05  
 175±0.31* 161.6±0.24 172.18±0.1* 161.3±0.13
171.06±0.1
9*
167.75±0.2 2.75±4.8 160.5 ±0.79
 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 22.6 ± 1.32 21.2 ± 1.4 19.7 ± 0.25 
Hb (g/100ml) 5.04 ± 0.08 5.4 ± 0.2 6.5 ± 0.2 
MCV (m) 0.00001 ± 0.000006 0.0001 ± 0.000008 0.0001 ± 0.000002 
MCH (pg) 0.00002 ± 0.000002 0.00003 ± 0.000001 0.00004 ± 0.000001 
MCHC (%) 23.5 ± 1.03 25.8 ± 0.84 27.5 ± 0.35 
WBC (/mm) 2670 ± 170.7 1950 ± 236.6 2974 ± 31.5 
RBC(10 mm) 1.5 ± 0.03 1.82 ± 0.03 1.6 ± 0.04 
Heterophil(%) 27.4 ± 0.87 10.6 ± 0.74 19.5 ± 0.64 
Neutrophil(%) 0.6 ± 0.4 11 ± 0.4 4.75 ± 0.4 
Lymphocyte(%) 69.8 ± 0.8 79.6 ± 0.6 74.2 ± 0.75 
Myellocyte(%) 2.25 ± 0.4 1.4 ± 0.6 1.5 ± 0.2 
Monocyte(%) 0 0.4 ± 0.4 0 
ALT (µ / l) 5.4 ± 1.3 6.2 ± 1.2 7.2 ± 0.4 
AST (µ / l) 44 ± 7.4 50.8 ± 2.3 59.5 ± 0.8 
ALP (µ / l) 160.8 ± 14.3 156.6 ± 12.36 210.5 ± 11.3 
LDH (µ / l) 1625.4 ± 119.07 1108.4 ± 106.2 1121.5 ± 48.5 
 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14.6 ± 0.5  19.4 ± 0.5  19.7 ± 0.6 
Hb(g/100ml) 4.1 ± 0.2 4.8 ± 0.2 5.0 ± 0.4 
MCV (m) 0.00009 ± 0.000005  0.0001 ± 0.000004 0.0001 ± 0.000001 
MCH (pg) 0.00003 ± 0.000002 0.00002 ± 0.000003 
0.00004 ± 
0.0000008 
 MCHC (%) 28.9 ± 2 25 ± 1.2 25.6 ± 0.2 
WBC (/mm) 2060 ± 100.4  2420 ± 75.1  2841.7 ± 24.7 
RBC(10 mm) 1.6 ± 0.06  2.2 ± 0.1 1.9 ± 0.06 
Hetrophil(%) 16.6 ± 0.8  22.6 ± 0.8  18 ± 0.4 
Neutrophil(%) 18.2 ± 0.5  4.2 ± 0.3  6.7 ± 0.4 
Lymphocyte(%) 65.2 ± 0.8  71.4 ± 0.7  72 ± 0.7 
Myellocyte(%) 0  1.2 ± 0.3  3.2 ± 0.2 
Monocyte(%) 0 0.6 ± 0.4 0 
ALT (µ / l) 4.2 ± 0.3 3.2 ± 0.8 3.2 ± 0.2 
AST (µ / l) 58.2 ± 4.32 62.8 ± 9.32 56.7 ± 5 
ALP (µ / l) 199 ± 10.2  131 ± 18.14  170.5 ± 8 
LDH (µ / l) 1792.4 ± 29.7 1891.4 ± 417.2 1819.7 ± 205.7 
 
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14 ± 0.4 18.6 ± 0.5 22.25 ± 0.4 
Hb(g/100ml) 3.3 ± 0.1 4.6 ± 0.1 4.6 ± 0.2
MCV (m) 0.00009 ± 0.000005 0.0001 ± 0.000004 0.0001 ± 0.000001 
MCH (pg) 0.00003 ± 0.000001 0.00002 ± 0.000003 0.00003 ± 0.0000004 
MCHC (%) 25.4 ± 0.7 26.9 ± 1.9 25 ± 0.4 
WBC (/mm) 2000 ± 139.6 2490 ± 55.6 2599 ± 35.8 
RBC(10 mm) 1.6 ± 0.05 2.2 ± 0.1 2 ± 0.08 
Hetrophil(%) 20.8 ± 0.3 14.2 ± 0.5 15.7 ± 0.4 
Neutrophil(%) 17.8 ± 0.5 9.6 ± 0.5 7 ± 0.4 
Lymphocyte(%) 61.4 ± 0.5 74 ± 1 74 ± 0.7 
Myellocyte(%) 0 1.6 ± 0.4 3.25 ± 0.4 
Monocyte(%) 0 0.6 ± 0.4 0 
ALT (µ / l) 2.4 ± 0.5 2.4 ± 0.5 2.75 ± 0.2 
AST (µ / l) 37.2 ± 5.2 38.2 ± 4.9 41 ± 2.8 
ALP (µ / l) 132.2 ± 11.9 135.6 ± 14.3 135.7 ± 18.9 
LDH (µ / l) 1351.2 ± 99.4 1086 ± 66.87 1932 ± 66.5 
  
mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 20 ± 0.4 19.4 ± 0.5  21.7 ± 0.4 
Hb(g/100ml) 4.4 ± 0.2 5 ± 0.1 5 ± 0.4 
MCV (m) 0.0001 ± 0.000004  0.0001 ± 0.000002  0.0001 ± 0.000001 
MCH (pg) 0.00002 ± 0.000002  0.00003 ± 0.0000008 0.00004 ± 0.0000008 
MCHC (%) 20.3 ± 0.8 20.5 ± 0.6  23 ± 0.4 
WBC (/mm) 1270 ± 81.5  3060 ± 180.5  2513 32.5 
RBC(10 mm) 1.48 ± 0.03 * 1.5 ± 0.1  2.1 ± 0.08 
Hetrophil(%) 16.6 ± 0.6  20.2 ± 0.6  15 ± 0.4 
Neutrophil(%) 15.2 ± 0.3  3.2 ± 0.3  6.2 ± 0.4 
Lymphocyte(%) 64.2 ± 0.5  75.2 ± 0.8  74.7 ± 0.4 
Myellocyte(%) 2.2 ± 0.2  1.4 ± 0.2  3.7 ± 0.2 
Monocyte(%) 1 ± 0.4 0 0 
ALT (µ / l) 7.6 ± 0.5  11.4 ± 0.5  13 ± 0.4 
AST (µ / l) 59.4 ± 1.5  96.8 ± 3  78.5 ± 1.5 
ALP (µ / l) 155.6 ± 4.9  206.2 ± 7.1  256.7 ± 4.69
LDH (µ / l) 1417.6 ± 57.5  2388.4 ± 92.9  2389 ± 56.3 
 mean ± std. Error mean ± std. Error mean ± std. Error 
HCT (%) 14 ± 1.04  17.2 ± 0.58 17.75 ± 0.47 
Hb(g/100ml) 4.4 ± 0.24 4.6 ± 0.4 5.5 ± 0.28 
MCV (m) 0.00009 ± 0.000002 0.0001 ± 0.000003 0.0001 ± 
0.000003 
MCH (pg) 0.00003 ± 0.0000008 0.00004 ± 0.000001 0.00004 ± 
0.0000007 
MCHC (%) 27.5 ± 1.5 27.08 ± 0.6  23.7 ± 0.4 
WBC (/mm) 1858 ± 30.2  2750 ± 143.1  2412.5 ± 65.7 
RBC(10 mm) 1.36 ± 0.05  1.7 ± 0.1 1.8 ± 0.06 
Hetrophil(%) 19.8 ± 1.3  26.8 ± 1.3  16.2 ± 0.4 
Neutrophil(%) 12.8 ± 1.01  4.8 ± 0.3  68 ± 1.7 
Lymphocyte(%) 67.2 ± 0.9  68 ± 1.7  76.5 ± 0.64 
Myellocyte(%) 0.4 ± 0.4  0.4 ± 0.4  3 ± 0.4 
Monocyte(%) 0 0 0 
ALT (µ / l) 10 ± 0.7  13.2 ± 0.6  13 ± 0.4 
AST (µ / l) 88.6 ± 3.6  53.2 ± 5  113.7 ± 3.2 
ALP (µ / l) 144.2 ± 4.16 127.4 ± 6.3  149.5 ± 2.6 
LDH (µ / l) 1188 ± 27.9  1456 ± 50.4  1222 ± 40 
  
1 365.71 ± 45.71 * 16  ± 2.4 30  ± 4.4 
7 373.3  ± 53.3 * 213.33  ± 53.33 10  ± 0 
14 480  ± 53.3 * 20  ± 2.8 25  ± 5 
21 256  ± 39.1 * 48  ± 8 * 15  ± 5 
28 384  ± 64 * 48  ± 8 * 15  ± 5 
 1 6.7 ±  0.18 8.7  ± 0.36 4.9  ± 1.1 
7 7.1  ± 0.12 9.7  ± 0.15 5.5  ± 4.3 
14 10.28  ± 0.36 13.06  ± 0.42 5.5  ± 1.8 
21 9.3  ± 0.15 12.25  ± 0.18 7.2  ± 5.2 
28 7.1  ± 0.12 8.8  ± 0.05 5.6  ± 2.4 
1 7.2  ± 0.28 10.32  ± 0.56 5.8  ± 1.7 
7 8.2  ± 0.1 10.6  ± 0.5 6.05  ± 4.9 
14 8.4  ± 0.05 9.08  ± 5.8 7.2  ± 1.1 
21 8.2  ± 0.09 13.9  ± 0.51 7.9  ± 5.9 
28 7.8  ± 0.1 10.2  ± 0.1 6.3  ± 2.8 
1 16.5  ± 0.64 22.7  ± 0.91 10.9  ± 3.7 
7 17.9  ± 0.17 24.5  ± 0.76 13.5  ± 11.5 
14 18.6  ± 0.4 * 23.9  ± 0.57 * 14.7  ± 0.63 
21 18.7  ± 0.25 21.6  ± 0.4 15.6  ± 7.6 
28 17.02  ± 0.08 22.7  ± 0.2 15.6  ± 7.4 
* : Significant at P < 0.05          
 
CLRPAZ SCL CLRPAZ SCL CLRPAZ SCL 
1 199.38 ± 0.06  190.37 ± 0.07  
203.32 ± 
0.06  200.31 ± 0.06 187.72 ± 5.4 186.88 ± 4.2 
7 210.23 ± 0.02  208.16 ± 0.02  218.3 ± 0.05 213.1 ± 0.02  192.3 ± 7.03 190.5 ± 6.1 
14 221.01 ± 1.2 
* 
212.15 ± 0.06 
* 
229.9 ± 0.07 
* 
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